Targeting nitric oxide in the gastrointestinal tract.
This review discusses the contributions of the three nitric oxide (NO) synthase (NOS) isozymes neuronal NOS (nNOS), endothelial NOS (eNOS) and inducible NOS (iNOS) to the function and diseases of the gastrointestinal tract. Small (nanomolar) quantities of NO produced by calcium-dependent nNOS play a physiological role in peristalsis and sphincter function of the intestine. Decreased nNOS function can result in aperistalsis and obstructive sphincters. NO produced by eNOS dilates mucosal blood vessels and prevents leukocyte aggregation, and is therefore essential for the maintenance of mucosal blood flow. Absence of eNOS-derived NO results in an increased susceptibility of the gastrointestinal tract to injury. Selective NO delivery by gene therapy or NO-donating compounds may offer new therapeutic options in motility disorders of the gut and the prevention of mucosal injury. The effects of large (micromolar) amounts of NO as produced by iNOS are less well understood. Large amounts of NO can increase gut permeability, induce apoptosis and stimulate intestinal secretion, while NO can also kill bacteria, block apoptosis and reduce inflammation by inhibiting activation of nuclear factor-kappaB (NFkappaB). Lumenal donation of NO could therefore block NFkappaB activation and be a treatment option in inflammatory conditions of the bowel.